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1.0 Introduction 

1.1 Authority 

In 1986, Congress established the Defense Environmental Restoration Program at 10 USC. 
2701 et.seq. This program directed the Secretary of Defense to “carry out a program of 
environmental restoration at facilities under the jurisdiction of the Secretary.” 

In March, 1990, the EPA issued a revised National Contingency Plan. Under 40 C.F.R. 
300.120, EPA designated DOD to be the removal response authority for incidents involving 
DOD military weapons and munitions under the jurisdiction, custody and control of DOD. 

Since the beginning of this program, the U.S. Army Corps of Engineers has been the agency 
responsible for environmental restoration at Formerly-Used Defense Sites (FUDS). Since 
1990, the U.S. Army Engineering and Support Center, Huntsville, has been the Mandatory 
Center of Expertise and Design Center for Ordnance and Explosives. 

1.2 Subiect 

The former Armstrong County Air-to-Air Gunnery Range consisted of approximately 
404,439 acres and was used for training exercies by pilots stationed at various airfields 
during World War II. The site is located approximately six miles east of Eagle Butte in 
Dewey and Sully Counties, South Dakota. 

1.3 Puruose 

This Archives Search Report (ASR) compiles information obtained through historical 
research at various archives and records holding facilities, interviews with persons associated 
with the site. or its operatioris, and personal visits to the site. All efforts were directed 
towards determining possible use or disposal of ordnance and/or CWM on the site. 
Particular emphasis was placed on establishing the type of munitions, quantities and area of 
disposal. Information obtained during this process was used in developing recommendations 
for further actions at the site. 

1.4 scooe 

The entire site of the former precision bombing range, consisting of 404,439.41 acre& was 
evaluated in assessing the potential for OE contamination. It is designated as DERP-FUDS 
Site No. BO8SD081901. 

This report presents the history of the site, description and characterization of the immediate 
surrounding area, real estate ownership information, findings of a visual field survey, and 
OE site analysis, including an evaluation of potential ordnance contamination. A separate 
Executive Summary supplements these ASR FINDINGS and furnishes the CONCLUSIONS 
and RECOMMENDATIONS. 
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2.0 Previous Investieations 

2.1 Cores of EnPineen Documents 

Under the Defense Environmental Restoration Program, the Omaha District prepared a 
Project Inventory Report (INPR) which contained a Findings and Determination of Eligibility 
(FDE), for the subject Armstrong County Air-to-Air Gunnery Range. The FDE states that 
the site, acquired in 1943, was used in support of Pierre Army Air Field, Fairmont Army 
Air Field, Harvard Army Air Field, and Bruning Army Air Field. The site was determined 
to be eligible for the Defense Environmental Restoration Program for Formerly Used 
Defense Sites as established under 10 USC 2701 et seq. A RAC score of 3 was assigned. A 
copy of the INPR is included at Appendix D. 

A February 1993 site inspection by the Omaha District did not find evidence of ordnance 
except for some SO caliber points and casings displayed by one of the landowners. 

The INPR stated that a Certificate of Clearance (COC) had not been located for the subject 
site. 

2.2 Other Reoorts 

No other site investigation reports were obtained during the archive search. 
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e 3.0 
3.1 
3.1.1 Location 

The former Armstrong County Air-to-Air Gunnery Range, consisting of 404,439.41 acres, is 
located approximately six miles east of Eagle Butte, South Dakota. The majority of the site 
is within the boundaries of Dewey County with a portion in Sully County. 

3.1.2 Past Use 

Prior to DOD acquiring usage of the land, it was used for grazing and agriculture. 

3.1.3 Current Uses 

The majority of the land is used for grazing with some small farming operations. 

3.2 Climatic Data 

The site is located in a continental climate, with frequent daily temperature fluctuations and 
distinct seasons. Winters generally is cold and dry with storms of short duration. Normal 

l temperatures for the season are in the middle teens and precipitation is mainly in the form of 
snow. Seasonal snowfall has varied from under 9 inches to over 75 inches. Blizzard type 
storms occur on occasion but are infrequent. Average yearly snowfall is a little under 33 
inches. 

Spring is characterized by marked increases in both temperature and precipitation. Nearly 
one-third of the annual rainfall occurs during the spring months 

Summers are hot but not extreme. Temperatures of 100 degrees or over usuahy occur three 
or four times a year, but nights are normally cool and comfortable. Summertime 
precipitation is mainly in the form of showers and thunderstorms. Hail occurs about 2 times 
a year on the average with the thunderstorms. 

Autumn is a very pleasant season with mild warm days, cool nights, and plentiful sunshine. 

The prevailing winds are south southeasterly every month of the year except February which 
is northwesterly. The winds are persistently strong most of the year, but highest in March, 
April and May and lowest in July and August. 

At noon, the mean relative humidity is 67 percent in January, 54 percent in April, 53 percent 
in July, and 53 percent in October. 
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In Huron, the sun shines for about 55 percent of the daylight hours in winter, and for more 
than 75 percent in summer. Skies are clear about 29 percent of the time, partly cloudy about 
29 percent and cloudy about 42 percent. 

Climatological data for the area are summarized in TABLE 3-l. Data were collected at the 
National Weather Service meteorological station at the Huron Regional Airport. The site is 
located approximately 80 miles northwest of the Regional Airport. 

CLIMATOLOGICAL DATA FOR 
HURON, SOUTH DAKOTA 

TABLE 3-1 

Month Temperature Precipitation Wind 

Average 
Directmn 

December 7.8 28.3 0.47 11.1 SSE 

AVerage 33.4 57.0 20.08 Il.5 SSE 

3.3 Geoloav and Soils 

3.3.1 Geology 

The site is located in the southern Missouri Plateau - Unglaciated Section of the Great Plains 
Province. The Missouri Plateau is generally comprised of old plateaus, terrace lands, local 
badlands, and isolated mountains. The Armstrong Gun Range lies just north of the White 
River Badlands or “Big Badlands” which has characteristics of steep slopes along with 
numerous and closely spaced drainage lines. North of the badlands is a single widespread 
rolling upland which seems to represent a once continuous surface from which the newer and 
sharper relief has been carved. At the site, this general level is cut on shale (Pierre 
formation) which contains almost no sandstone beds (Fenneman 1931). 
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The Pierre formation has a total thickness of about 1400 feet; however, a maximum of only 
200 feet is exposed in the area. Of this exposure the upper 30 to 40 feet are the most 
significant for structural mapping. The Pierre is called shale, and in general, the exposures 
of massive appearing soft rock do have the appearance of a typical uniform shale. The color 
is usually medium to dark gray when dry and black when wet, but may be buff, brown or 
mottled gray and brown near the top of the formation. Close inspection reveals that the 
upper Pierre contains considerable silt and becomes more silty towards its top. At some 
exposures the rock consists hugely of very thin streaks of clay shale intercalated with very 
thin streaks of silt (Morgan and Petsch 1945). 

3.3.2 Soils 

The site soils are composed of several different soil profiles. The area is large and the 
terrain differs drastically from location to location. The majority of the soils fall into three 
soil profiles. These profiles are intermingled with each other throughout the site. The first 
profile consists of shallow, well drained, sloping to very steep, calcareous clayey soils on the 
higher parts of the landscape. The surface layer was formed in material from the underlying 
shale. This soil is a light brownish-gray, highly plastic clay found to a depth of 10 inches. 
It is hard when dry and friable when wet. The subsoil is shale found to a depth of 60 
inches. The soil properties of the first profile are shown below. 

Soil Profile 

DEPTH SOIL 
(in) DESCRIPTION 

PERCENTAGE PASSING 
SIEVE NUMBER 

I 

PLAS- 
TICITY 
INDEX 

#4 #40 

O-10 highly plastic clay 100 95-100 

IO-60 shale 100 95-100 

Table taken from Soil Survey of Dewey County. SD 

#zoo 

85-100 60-90 28-55 

85-100 60-120 31-85 

The second soil profile that is commonly encountered within the site area is similar to the 
above profile, but is found on the lower parts of the landscape and the depth of clay is 
deeper. The surface layer is a grayish-brown, highly plastic clay to a depth of 33 inches. It 
is extremely hard when dry, extremely firm when moist, and very sticky and plastic when 
wet. The subsoil is a very dark gray shale to a depth of 60 inches. A typical profile is 
shown in the following table. 
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Soil Profile 

DEPTH SOIL PERCENTAGE PASSING 
(in) DESCRIPTION SIEVE NUMBER 

#4 #40 #200 

o-33 highly plastic clay loo 90-100 85-100 

33-60 shale 100 95-100 90-100 

Table taken from Soil Survey of Dewey County, SD 

t!xiF 

SO-85 

60 

PLAS- 
TICITY 
INDEX 

22-50 

25-60 

The third soil profile is similar to the second, but the depth of clay is shallower then the 
above profile. Again, the surface layer is a grayish-brown, highly plastic clay to a depth of 
16 inches. The subsoil layer is multicolored platy shale to a depth of 60 inches. A typical 
profile is shown below. 

Soil Profile 

DEPTH SOIL PERCENTAGE PASSING 
(in) DESCRIPTION SIEVE NUMBER 

#4 #40 #200 

O-16 highly plastic clay 100 90-100 85-100 

16-60 shale 100 95-100 90-100 

Table taken from Soil Survey of Dewey County, SD 

%+F 

60-90 

75-I 15 

PLAS- 
TICITY 
INDEX 

28-63 

SO-80 

The potential for frost development in the Armstrong Air-to-Air Gunnery Range site extends 
to a depth of 5 112 to 6 feet. 

3.4 Hydrolou 

3.4.1 Ground Water 

Ground water is one of South Dakota’s most important natural resources. Ground-water 
reservoirs constitute a large and reliable source of water for domestic, industrial, stock, and 
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municipal use; although it’s resources are utilized more in the east then the west. Shallow 
aquifers are absent or scarce in much of the State, but those that do exist are recharged by 
infiltration of precipitation that falls on the immediate area. 

In Dewey County, artesian water from wells can be obtained over practically all of the 
county without undue cost due to the numerous deep aquifers. Only the major formations 
are discussed below. The Deadwood Formation consists of quartz sandstone interbedded 
with clay. It is approximately 450 feet thick and yields small to moderate amounts of water 
for stock and domestic supplies. The Winnipeg Formation, which overlies the Deadwood 
Formation, is about 180 feet thick. It is a sandstone unit which yields saline water under 
pressure. The water in this formation has not been used but reports estimate the yield to be 
about average. The Whitewood Dolomite and Red River Formation consists of massive, buff 
limestone and dolomite with a maximum thickness of about 550 feet. It contains an 
enormous volume of saline water under high artesian pressure at temperatures as high as 
185”. These aquifers are not used as a source of water in South Dakota. The Madison 
Group ranges in thickness from 250 to 600 feet and is fine-grained limestone and dolomite 
containing numerous caverns, some which are lined with calcite crystals. It yields large 
quantities of good to saline water that is under high artesian pressure. The Inyan Kara 
Group is a conglomerate sandstone which has a maximum thickness of about 485 feet. It is a 
permeable and productive aquifer but it yields saline water that usually is under enough 
pressure to flow from wells. The supply is developed moderately and could support a larger 
withdrawal (US Geological Survey 1964). 

In the area of the Armstrong Gun Range, there are bodies of shallow ground water. 
Domestic consumption is usually from these bodies, wherever the quality is good, and from 
reservoirs when acceptable (Rothrock and Robinson 1938). 

3.4.2 Surface Water 

The site is drained by many small creeks which generally flow to the south and east and 
discharge into either the Cheyenne River or the Missouri River which are part of the Lake 
Oahe Main Stem Reservoir project. No stream gages are located on any of the small creeks 
near the site. A US Geological stream gage on the Cheyenne River at the western boundary 
of the site has stage and flow records from 1920 through 1967. A new gage was established 
upstream on the Cheyenne River at Cherry Creek with records from 1961 to the present. 

The information on the endangered and threatened species for this site has been provided by 
the U.S. Fish and Wildlife Service (USFWS) and the South Dakota Department of Game, 
Fish and Parks (DGFP). 

The USFWS provided the following list of Federally-listed species that includes candidate, 
threatened and endangered species for Dewey, Haakon, Stanley, Sully, and Potter counties, 
South Dakota: American burying beetle (Nicroohorus americanus), endangered; sturgeon 
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chub (Hvbopsis g&d&, candidate; sicklefin chub (J$&QJ&z meeki), candidate; pallid 
sturgeon (Scaohirhvnchus albus), endangered; black-footed ferret (Mustela nieripes), 
endangered; Swift fox (Vuloes velox), candidate; piping plover (Charadrius melodus), 
threatened; peregrine falcon (Falco wreerinus), endangered; whooping crane (Grus 
americana), endangered; bald eagle (Haliaeetus leucocephalus), endangered; and interior least 
tern lStema antillarum athalassos), endangered. 

Literature provided by the DGFP listed the following state threatened and endangered species 
for Dewey, Haakon, Potter, Stanley and Sully counties, South Dakota: pallid sturgeon, 
endangered; northern river otter m canadensis), threatened; black-footed ferret, 
endangered; Swift fox, threatened; whooping crane, endangered; bald eagle, endangered; 
interior least tern, endangered; and piping plover, threatened. Lake Oahe, located on the 
Missouri River, is an important area that is used heavily by nesting interior least tern and 
piping plover. 

No additional information on the occurrence of rare or endangered species or natural 
communities is known at this time. This does not mean that other state or federally-listed 
species may not be present within the areas of interest. An on site inspection by appropriate 
state and federal personnel may be necessary to verify the presence, absence, or location of 
listed species, or natural communities if remedial action is recommended as part of the final 
ASR. 

3.6 Demoeraohics 

3.6.1 Center of Activity 

The Armstrong County Air-to-Air Gunnery Range site is located near the City of Eagle 
Butte, Dewey County, South Dakota. A portion of the site is also located in Sully County, 
South Dakota. 

3.6.2 Population Density 

II CITY/COUNTY 
I 

CITY: Eagle Butte 
I 

COUNTY: Dewey 

AREA (sq. mi.) 1.8 2,303 

POPULATION 489 5,563 

POP DENSITY 271.7personslsq.mi 2.42 persons/q.mi. 
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CITY/COUNTY COUNTY: Sullly 

AREA (sq. mi.) 1,007 

POPULATION 1,552 

POP DENSITY 1.54 persons/sq.mi. 

3.6.3 Types of Businesses and Industry 

The number of business establishments in the Eagle Butte area can be broken down by type 
as follows: manufacturing 4.4%; agriculture 1.1%; trade 42.2%; services and financial 
27.8%; and other 24.4%. Of the people in the area employed by businesses, approximately 
1.68% are unclassified. Prominent employers in the area are trade and financial businesses 
at about 61.0%, services at 23.2%, manufacturing at 3.36%, and 1.68% unclassified. 
Foregoing percentages are at mid-March 1992. 

3.6.4 Types of Housing 

Housing in Eagle Butte is composed of both single family and multi-family dwellings. The 
median value of 171 specified owner-occupied housing units in Eagle Butte is $23,200. 

3.6.5 New Development in the Area: 

In recent years Eagle Butte has aquired approximately 10 new businesses, lodging facilities, 
and a new law enforcement complex. 

3.6.6 Typical Cross Sections of the Population: 

Approximately 30.1% of the population of Eagle Butte City is White; 0% Black; 68.7% 
American Indian, Eskimo or Aleut; 1.0% Asian or Pacific Islander; and 0.2% other races. 
The percent of the total population (of any race) that is of Hispanic origin is 2.86%. The part 
of the population under the age of 18 is 27.9%, and the part over the age of 65 is 8.3%. 
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In 1943, the War Department acquired from the Department of Agriculture, Department of 
Interior, and private individuals in the Counties of Armstrong and Sully, South Dakota, a 
total of 404,439.41 acres for use as the Armstrong Air to Air Gunnery Range. The Army 
Air Corps used Armstrong Air to Air Gunnery Range for aerial target practice. The Army 
Air Corps trained personnel in fighter planes from Pierre Army Airfield, Pierre, South 
Dakota; Fairmont Army Airfield, Fairmont, Nebraska; Harvard Army Airfield, Harvard, 
Nebraska; and Bruning Army Airfield, Bruning Nebraska. Due to its primary use by Pierre 
Army Airfield, the Army Air Corps also called the Site Pierre Air to Air Gunnery Range 
(Army Service Forces 1948). 

The U.S. Army Corps of Engineers constructed 3 flight markers on the Range to guide 
aircraft to the target practice area. The U.S. Army Corps of Engineers made no other 
improvements to the Range. The Army Air Corps reported the use of only .50 calibre 
ammunition at the Range (Army Air Corps 1946a); (Army Air Corps 1946b). Lead planes 
used connecting cables to tow targets made of wire mesh. In 1947, the War Department 
declared Armstrong Air to Air Gunnery Range surplus to the needs of the military (Corps of 
Engineers 1949). 

A bomb & shell disposal team from the U.S. Army Corps of Engineers issued two separate 
certificates of decontamination for the Armstrong Air to Air Gunnery Range, both dated 5 
September 1947. One certificate pertaining to the portion of the site known as the Little 
Bend Area in Sully County states “a careful visual inspection” found the area “to be clear of 
all dangerous and/or explosive materials reasonably possible to detect. All the scrap metal 
on the bombing range has been disposed of.. . ” (Corps of Engineers 1947a) The bomb & 
disposal team conducted the clearance operation on foot (Corps of Engineers 1947b). The 
War Department returned this portion of the Site, also known as the Little Bend Range and 
the Western Sully County Bombing Range, back to the Department of Agriculture (80 acres) 
and the Department of Interior (7,992.98 acres). The U.S. Army Corps of Engineers now 
owns this portion of the Site and uses the land as part of the Lake Oahe Main Stem Reservoir 
project. 

Regarding the remaining portion of the Site, the other certiticate of decontamination also 
states “a careful visual inspection” found the area “to be clear of all dangerous and/or 
explosive materials reasonably possible to detect. All the scrap metal on the bombing range 
has been disposed of...” (Corps of Engineers 1947c) Due the vast extent of this area, the 
bomb & disposal team conducted the inspection by vehicular patrol. Today, the Department 
of Interior, Bureau of Indian Affairs and the Cheyenne River Sioux Tribe, with a few 
individuals own the majority of the 396.366.43 acres. The owners use the land for grazing 
purposes and small farming operations. 
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4.2 Review of Historical Records 

National Archives 
8th & Pennsylvania 

Washington, D.C. 20408 
(202) Sol-5671 

The research team did not tind any pertinent information. 

National Archives at College Park 
8601 Adelphi Road 

College Park, MD 20740 
(301) 713-6800 

Record Grout 341 - Records of Headauarters U.S. Air Force 
Entry: 494 

Box 22; Subject: Correspondence, Oregon thru Texas (disposal information on Pierre 
Air to Air Gunnery Range, SD; general installation information on Pierre AAF). 

National Archives 
Suitland Reference Branch 

4205 Suitland Road 
Suitland, MD 20409 

(301) 457-7182 

The National Archives and Records Administration transferred all pertinent record groups to 
the National Archives in Washington, D.C. or the National Archives at College Park, MD.. 

Washington National Records Center 
4205 Suitland Road 
Suitland, MD 20409 

(301) 457-7010 

T%e research team reviewed accession listings for RG 341 and RG 342 and did not find any 
pertinent information. Office box tiles were also checked for information. 

National Personnel Records Center 
Military Personnel Records 

9700 Page Avenue 
St. Louis, MO 63132-5100 

(314) 538-4085 

Record Group 342 - Records of U.S. Air Force Commands, Activities, and Organizations 
Accession: 44-A-6003 

Box 25 of 53; Subject: Awards & Decorations, 2d AF Bombing & Gunnery Ranges, 
Completions Reports (information on Pierre AAF and status of all ranges under the 
Second Air Force, 1943). 
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Box 30 of 53; Subject: Acquisition of land and amendments for Armstrong AA 
Gunnery Range; information on activities at the Armstrong County Aerial 
Gunnery Range). 
Box 39 of 53; Subject: Designations and Activities for all sites (information on 
Armstrong County Air-to-Air Range; information on the use of Pierre Air-to-Air 
Range). 
Box 40 of 53; Subject: Correspondence in establishment of Sioux City and Rapid 
City sites (status of Pierre ranges, 1943). 
Box 41 of 53; Subject: Correspondence on usage of sites (descriptive information on 
the Pierre Air-to-Air Range; information on renewal of lease and change in 
jurisdiction over the Armstrong County Air-to-Air Gunnery Range; information on the 
renewal of leases for Rapid City Bombing and Gunnery Ranges; information on 
Second Air Force bases and ranges, 1943, includes Pierre AAF; status and 
projections for Second Air Force bombing and gunnery ranges, including the 
Armstrong Counr! Range). 
Box 47 of 53. StibJeCl: Watertown Ranges, Pierre AFB (information in reference to 
the Pierre Bombing and Gunnery Ranges; information on incident at the Armstrong 
County Gunnery Range; references to other bombing and gunnery ranges under the 
Second Air Force and joint use; surplus information on Pierre Air to Air Gunnery 
Range). 
Box 51 of 53; Subject: Sioux City, Harvard, Rapid City, Watertown, Armstrong 

U.S. Air Force Historical Research Agency 
600 Chennault Circle 

Maxwell AFB, AL 36112-6424 
(334) 953-2447 

Record Group - Corps of Engineers, Base Units Material 
Entry: IRIS 020452 I8 thru 02045244 

Box: Sioux City; Sioux City Folders: 02045218-02045244 (information on the 
designation of the Armstrong County Air to Air Gunnery Range). 

Record Group - Air Force Unit Histories 
Entry: Decimal 287.50-34 (June 1946) thru 287.56-12 (May 1945) 

Folders: 00176560 thru 00176575 (history of Pierre Army Air Field, September 
1944; history of units at Pierre Army Air Field, April - June 1944; history of Pierre 
Army Air Field, February 1944). 

U.S. Army Center of Military History 
1099 14th Street, N.W. 

Washington, D.C. 200053402 
(202) 761-5416 

The research team reviewed vertical and card files and did not find additional pertinent 
information. 
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Historical Office 
U.S. Army Chemical-Biological Defense Command 

Building ES183 
Aberdeen Proving Ground, MD 21010-5423 

(410) 671-4430 

The research team reviewed the historical office tiles and did not find any additional 
Pertinent information. Previously, the research team copied from the office files a CWM 
Report of Controlled and Other Critical Items of Equipment, dated 28 February 1945, 
pertaining to the 224th Base Unit at Sioux City Army Base. CWM items in the report 
include two HS Vapor Detector Kits, M4; aircraft smoke tanks; and decontaminating 
apparatus. Also, the research team copied from the office files a CWM Report of Controlled 
and Other Critical Items of Equipment, dated 28 February 1945, pertaining to the 46th 
Bomber Operations Training Wing at Rapid City Army Air Base. CWM items in the report 
include two HS Vapor Detector Kits, M4; aircraft smoke tanksp; decontaminating apparatus; 
and four Set, gas, identification, detonating, Ml. 

National Archives-Rocky Mountain Region 
Building 48, Denver Federal Center 

Denver, CO 80225 
(303) 236-0817 

Record Group 121 - Records of the Public Buildings Service 
Entry: Construction Management Division, Denver, 

Box 34; Subject: Progress Photos and Final Photos, 1915-70, Pierre, SD thru Logan, 
UT (Folders on Pierre AAF) 

Federal Records Center - Denver 
Building 48, Denver Federal Center 

P.O. Box 25307 
Denver, CO 80225 

(303) 236-0804 

The research team did not find any pertinent information. 

National Archives-Central Plains Region 
2312 East Bannister Road 
Kansas City, MO 64131 

(816) 926-6272 

The research team did not find any pertinent information. 
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Federal Records Center-Kansas City 
2312 East Bannister Road 
Kansas City, MO 64131 

(816) 926-7271 

The research team reviewed available accessions at this repository and did not find any 
pertinent information. 

Cultural Heritage Center 
South Dakota Stat,e Historical Society 

900 Governors Drive 
Pierre, SD 57501-2217 

(60.5) 57501-2217 

The research team did not find any pertinent information. 

South Dakota State Library 
800 Governors Drive 

Pierre, SD 57501 
(605) 773-3131 

The research team conducted an extensive review of card catalog files, vertical files, aerial 
and ground photograph collections, map collection, and secondary resources and did not find 
any additional pertinent information. 

State Historic Preservation Office (SHPO) 
900 Governors Drive 

Pierre, SD 57501-2217 
(605) 773-3458 

The research team conducted a review of files and did not find any additional pertinent 
information. However, the SHPO did refer the research team to a number of other state 
organizations for research. 

I.D. Weeks Library 
University of South Dakota 

414 East Clark Street 
Vermillion, SD 57069-2390 

(605) 677-6088 

The research team did not find any pertinent information. 
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Center for Western Studies 
Augustana College 

P.O. Box 727 
Sioux Falls, SD 57197 

(605) 3364007 

After coordination with the archivist at the Center for Western Studies, the Lead Historian 
sent by fax a letter with an enclosure describing all the team’s sites. The research team did 
not find any pertinent information. 

Watertown Regional Library 
611 B Avenue, N.E. 

Watertown, SD 57201-0250 
(605) 882-6226 

The research team consulted with the Chief Librarian and conducted a research of their 
special collections on the military in South Dakota. The research team did not find any 
pertinent information. 

Timber Lake and Area Historical Society 
P.O. Box 181 

Timber Lake, SD 57656-0181 
(605) 865-3787 

The research team recetved information on the annexation of Armstrong County by Dewey 
County, SD. Members of the Timber Lake and Area Historical Society, also provided 
referrals for interviews. 

Timber Lake Topic (Newspaper) 
P.O. Box 10 

Timber Lake, SD 57656-0010 
(605) 86.5-3546 

The research team inquired as to historical information available. The research team did not 
receive any pertinent information. However, the Editor of the Timber Lake Topic provided 
us referrals for interviews. 

Dewey County Library 
P.O. 68 

Timber Lake, SD 57656 
(605) 865-3541 

The research team did not find any additional pertinent information. 
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Environment,al Protection Department 
Cheyenne River Sioux Tribe 

P.O. Box 590 
Eagle Butte, SD 57625 

(605) 964-6559 

The research team received copies of historical documents pertaining to the acquisition, 
Army Air Corps training, disposal and decontamination of the Armstrong Air-to-Air Gunnery 
Range. The Environmental Protection Department, Cheyenne River Sioux Tribe, previously 
retrieved their historical documentation from the National Archives and Records 
Administration. 

4.3 Summarv of Interviews 

Interviews were conducted by telephone and in person, both prior to and during the site 
inspection. The primary purpose of these interviews was to make initial contact with 
individuals knowledgeable of the site and to coordinate follow-up visits during the site 
inspection phase of this ASR’s preparation. A list of persons interviewed is included at 
Appendix H. Any pertinent information derived from these discussions is covered within the 
context of this report. 

4.3.1 Interview with Environmental Director 

David Nelson is the Environmental Director for the Environmental Protection Department, 
Cheyenne River Sioux Tribe. The St. Louis team questioned him about the origins of the 
20mm practice projectile which is displayed in the Eagle Butte Environmental Office. Mr. 
Nelson said that a man brought the 20mm to the office in 1993 or 1994. The man said his 
nephew had found it when he was riding one day. Me. Nelson said the man left before he 
was able to get his name and no one in the office recognized him. Mr. Nelson has been 
unable to locate him since them. The only thing he is sure of is that the 20mm was found on 
tribal land, and it is the only one his office is aware of. 

4.4 Air Photo Interoretation and Mao Analvsis 

4.4.1 Interpretation of Aerial Photography 

Photoanalysis and land use interpretation were done using the following listed photography: 

Photography 
Date 

24 0.3 1950 

Identifier(s) 
&& Source Frame(s) 

1” =5280’ ASCS BNT 1G 17 thru 52; 
100 thru 117; 129 thru 181; 2G 
28 thru 157 
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The maps cited at paragraph 4.4.2 (below) were used as references for the photography. 

Photography listed above covering the Armstrong County Air-to-Air Gunnery Range was 
examined. A lack of features pertaining to military use is attributed to the fact that this was 
an air-to-air range. No targets or boundary markers were observed. Disturbances of the soil 
due to military activities were not visible. 

Terrain at the site is hilly, with relief varying up to 200’ locally. The Missouri River is the 
major drainage feature in the area. Small rivers, streams and creeks drain dendritically into 
the Missouri. lake Ohae, forming part of the southern boundary of the study area, was 
formed by damming the Missouri River. Land use in the study area is mostly agriculture -- 
specifically grazing. Primary hard-surface roads form the backbone of an infrastructure 
which is comprised mainly of secondary hard-surface and unpaved roads. A rail line cuts 
through the northern end of the study area. The area is largely unpopulated; the territory 
belongs to the Cheyenne River Indian Reservation. 

4.4.2 Map Analysis 

The site was analyzed using the following maps: 

(1) USGS 1:250,000 quadrangle maps: 
MCINTOSH, S. Dakota (1953), revised 1976 
PIERRE, S. Dakota (1954), revised 1976 

(2) War Dept. Real Estate Map: 
Armstrong County Air to Air Gunnery Range (Feb, 1948) 

Review of the above-cited map sheets contirms general descriptions found in paragraph 4.4.1 
above. The maps were also useful in locating boundaries and identifying features on the 
photography. 

4-8 



5.0 Real Estate 

5.1 Confirmed DOD Ownershin 

The War Department acquired the site, consisting of 404,439.41 acres, by use permit from 
the Department of Agriculture (7,992.98 acres), though Public Land Order No. 147 from the 
Department of Interior (80 acres), and by leases (396,366.43 acres) in 1943. The site was 
declared surplus in 1947 and returned to original owners. 

5.2 Potential DOD Ownershiu 

No information indicating DOD ownership of any related lands other than those mentioned 
above was uncovered during the archive search. 

5.3 Sienificant Past Ownershin 

There was no significant past ownership, other than DOD, that would have contributed to OE 
contamination. 

5.4 Present Ownershiu 

The majority of the site is owned by the Department of Interiori Bureau of Indian Affairs 
and the Cheyenne River Sioux Tribe, with a few private individuals owning deeded 
properties. Most of this land is used for grazing with some farming operations. The 
southeastern portion of the site, known as the Little Bend Area in Sully County, is owned by 
the Corps of Engineers. 
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6.0 Site Inswction 

The site inspection was conducted on 6 August 1996, by the following personnel of the St. 
Louis District: 

Dennis W. Gilmore Project Manager 
Gregg Kocher Safety Specialist 
M. Kevin McCaffrey QASAS 

The site survey confirmed the presence of OE debris within the FUDS. 

This former World War II air-to-air gunnery range covers all of southern Dewey County 
south of State Highway 212. The 404,439.41 acre site formerly encompassed all of the now 
defunct Armstrong County and is within the Cheyenne River Indian Reservation. The terrain 
is varied with vegetation consisting primarily of grasses. 

The southern portion of the site has been inundated, to an elevation of 1630 feet, by the 
development of Lake Oahe. This includes a portion of the former range commonly known as 
Little Sully Point which records indicate may have been used as an air-to-ground range, 
possibly complete with on-ground targets. Based on real estate information, this was part of 
the Armstrong acquisition. 

Due to the vastness of the site and lack of historical information identifying areas of potential 
contamination, the site inspection focused on areas identified by Mr. Dugan Smith, Program 
Manager of the Tribe’s Environmental Protection Department. 

The team met with Dugan Smith at the reservation’s environmental office. The Tribe has 
commissioned an environmental study which includes an assessment of OE contamination. 
Their efforts have resulted in several items of OE being recovered. The majority of these 
items are expended SO caliber casings and points. Other items include at least one 20mm 
round, musket balls, and a .45-70 bullet. Specific locations where these items were 
recovered is not known. A large portion of the recovered items are turned in to the 
environmental office by individuals who happen across them. 

No concentration of OE was found as would be expected based on the utilization of the 
range. Expended SO caliber rounds can be, and have been, recovered throughout the site 
and beyond. Most of the recently recovered items have been located inches below the 
ground surface. 

Photographs of the site are located in Appendix I. 
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7.0 Evaluation of Ordnance Presence 

Based on the extensive archive searches performed, the interviews with the owners and/or 
managers of this DERP-FUDS site, and observations made during the conduct of the site 
inspection, this site is known to contain OE, mainly small arms. 

As stated in Section 6.0 - Site Inspection, various items of OE, reportedly recovered on the 
site, were observed. The small arms were generally covered by several inches of soil. Most 
of the recent finds have occurred after heavy rains. None of the observed items presented an 
explosive hazard. 

The origin of the single 20mm round previously recovered remains unknown. According to 
Mr. Dave Nelson, of the Tribe’s environmental office, the 20mm round was left on his desk, 
in 1993, by a man who said that his nephew had found it while out riding. He believes it 
was recovered on tribal lands, but cannot confirm the location, as he has been unsuccessful 
in locating the individual who left the item on his desk. No other 20mm rounds have been 
found. 

There is some question as to the .45-70 origins based on its condition and appearance which 
show no signs of deterioration. Had it been exposed to the ground and/or elements for a 
hundred years, some deterioration should be noted. Circumstances surrounding this 
recovery, as well as that of the musket balls, are also unknown. In any event, they would 
not pose any additional OE related risks. 
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8.0 Technical Data of Ordnance and Exalosivq 

The ordnance used on the air-to-air gunnery range during World War II was apparently 
limited to .50 caliber machine gun ammunition. However, one 20mm expended round was 
reportedly recovered on the site, therefore a data sheet is included for informational 
purposes. A .47-70 cartridge was also discovered on the site.. The cartridge was used by the 
U.S. active military from 1873 to 1892 in the Springfield rifle. Various state National Guard 
units, as well as civilian hunters, continued to use the cartridge well after 1892. A data 
sheet has been included for the .45-70 cartridge. Data sheets for the listed ordnance are 
located in Appendix C. 

Cartridge, Armor Piercing, Caliber .50 Caliber, M2 

Cartridge, 20 MM, H.E.-I, MK. I 

Cartridge, Caliber .45-70 
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9.0 Evaluation of Other Site Information 

No other environmental concerns relevant to DOD were discovered during the research or 
site visit. 
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APPENDIX A -- REFERENCES 

A.1 INPR Reference 

U. S. Army Corps of Engineers 
1994 Inventory Project Report, Armstrong County Air-to-Air Gunnery Range, 

Dewey and Sully Counties, South Dakota. Omha District, Corps of 
Engineers, Omha, NE. 

A.2 General References 

Army Air Corns 
1946a 3rd Indorsement, dated 12 August 1946, signed by LTC Glen G. Heavenridge, 

Commanding Officer, Fairmont Army Air Field, NE, to Basic Letter, CO, 
Fairmont AAF, to CG, 15 AF, 16 July 1946, Subject: “Release of Pierre Air 
to Air Gunnery Range.” Historical Files, Environmental Protection 
Department, DOD/ANA, Mitigation Project. Eagle Butte, SD. 

Army Air Corps 
1946b 10th Indorsement, dated 19 November 1946, signed by Captain H. Gundlach, 

Adjutant, Headquarters, Grand Island Army Air Field, NE, to Basic Letter, 
from Fairmont Army Air Field, Geneva, Ne, Subject: Release of Pierre Air 
Gunnery Range, dated 16 July 1946. Historical Files, Environmental 
Protection Department, DOD/ANA, Mitigation Project. Eagle Butte, SD. 

Army Service Forces 
1948 Engineer Form 1019, Realty Control File Summary, dated 11 February 1948, 

Reservation Name: Armstrong County Air to Air Gunnery Range, SD. 
Historical Files, Environmental Protection Department, DOD/ANA, Mitigation 
Project. Eagle Butte, SD. 

Corps of Engineers 
1947a Military Certificate of Clearance, dated 5 September 1947, signed by Captain 

Asa B. Luter. CE. 9800 TSU-CE. DET 6, Bomb & Shell Disposal Team, 
regarding Western Sully County Bombing .Range (also known -as the Little 
Bend Area Sully County Bombing Range). Historical Files, Environmental 
Protection Department, DOD/ANA, Mitigation Project. Eagle Butte, SD. 
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Corps of Engineers 
1947b Military Memorandum, from the Commanding Officer, Headquarters, 

Detachment 6, 9800 TSU-CE, Bomb & Shell Disposal Team, Pierre, SD, to 
Oftice of Division Engineer, MRD, Omaha, NE, dated 5 September 1947, 
Subject: Clearance Report of Armstrong Aerial Gunnery Range, SD. 
Historical Files, Environmental Protection Department, DOD/ANA, Mitigation 
Project. Eagle Butte, SD. 

Corps of Engineers 
1947c Military Certificate of Clearance, dated 5 September 1947, signed by Captain 

Asa B. Luter, CE, 9800 TSU-CE, DET 6, Bomb & Shell Disposal Team, 
regarding Armstrong Aerial Gunnery Range and the Western Sully County 
Bombing Range (also known as the Little Bend Area Sully County Bombing 
Range). Historical Files, Environmental Protection Department, DOD/ANA, 
Mitigation Project. Eagle Butte, SD. 

Corps of Engineers 
1949 Real Property Management and Disposal Report, dated 15 May 1949, from 

Administration Officer, Division Office, Omaha, NE, to the Chief of 
Engineers, Washington, D.C. Historical Files, Environmental Protection 
Department, DOD/ANA, Mitigation Project. Eagle Butte, SD. 

A.3 References for Geology and Soils 

Fenneman, Nevin M. 
1931 Physiography of Wesfern United States. McGraw-Hill Book Company, New 

York. 

Kalvels, John and Paul M. Boden 
1979 Soil Survey of Dewey County, South Drrkotu. US Department of Agriculture, 

Soil Conservation Service, in cooperation with the South Dakota Agricultural 
Experiment Station. 

Morgan, Ray E. and Bruno C. Petsch 
1945 A Geological Survey in Dewey and Corson Counties, South Dukotu. Report of 

Investigations No. 49. South Dakota State Geological Survey. 

Rothrock, E.P. and T.W. Robinson, Jr. 
1938 Artesian Conditions in West Central South Dakota. Report of Investigations 

No. 26. South Dakota State Geological Survey. 

United States Geological Survey. 
1964 Mineral and Water Resources of South Dakota. U.S. Government Printing 

Office, Washington. 

A-2 



l A.4 Demographic References 

U.S. Census report as listed below: 

-1988 County and City Data Book, Land Area and Population, Dewey County, SD. 
-1988 County and City Data Book, Land Area and Population, Eagle Butte, SD. 
-1990 Census of Population and Housing, Dewey County, SD. 
-1990 Census of Population and Housing Eagle Butte, SD. 
-1991 County Business Patterns, Dewey County, SD. 
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AA 
AAB 
AAF 
AD 
AFB 
AGO 
ANA 
AP 
APDS 
APERS 
APT 
ASR 
ATG 
AUX 
BAR 
BD 
BDlDR 
BE 
BGR 
BIA 
BLM 
BRAC 
CAC 
CADD 
Cal 
CBDA 
CBDCOM 
Cl? 
CEHND 
CELMS 
CERCLA 

CERFA 
CESWA 
CFR 
cfs 
CG 
co 
cot 

Dewey and Sully Counties, South Dakota 

Project Number BOSSDO 

APPENDIX B -- GLOSSARY AND ACRONYMS 

Anti-Aircraft 
Army Air Base 
Army Air Field 
Artillery District 
Air Force Base 
Adjutant General’s Office 
Administration for Native Americans 
Armor Piercing 
Armor Piercing Discarding Sabol 
Antipersonnel 
Armor Piercing with Tracer 
Archives Search Report 
Air-to-Ground 
Auxiliary 
Browning Automatic Rifle 
Base Detonating 
Building Demolition/Debris Removal 
Base Ejection 
Bombing and Gunnery Range 
Bureau of Indian Affairs 
Bureau of Land Management 
Base Realignment And Closure 
Coast Artillery Corps 
Computer-Aided Design/Drafting 
Caliber 
Chemical and Biological Defense Agency 
Chemical and Biological Defense Command 
Corps of Enginzcrs 
Corps of Engineers. Huntsville Division 
Corps of Engineers, St. Louis 
Comprehensive Environmental Response:, Compensation 

and Liability Act 
Community Environmental Response Facilitation Act 
Corps of Engineers, Albuquerque 
Code of Federal Regulations 
Cubic Feet Per Second 
Commanding General 
Commanding Officer 
Certificate of Clearance 
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COE Chief of Engineers 
COMP Composition 
CTG cxtridge 
CRF Coincidence Range Finder 
CSM Chemical Surety Material 
CSM Command Sergeant Major 
CWM Chemical Warfare Material 
two Chief Warrant Officer 
cws Chemical Warfare Service 
DA Department of the Army 
DARCOM Development and Readiness Command 
DERA Defense Envimnmental Restoration Account 
DERP Defense Environmental Restoration Program 
DERP-FUDS Defense Environmental Restoration Program- 

DET 
DGFP 
DOD 
DOE 
DOI 
EEKA 
EIS 
EOD 
EPA 
ERDA 
ERTC 
FDE 
FFMC 
FLCH 
FS 
FUDS 
GIS 
wm 
GSA 
HE 
HEAT 
HE1 
HEP 
HE-S 
HTRW 
HTW 
HQ 
IAS 
INPR 
IRP 
MCX 
MG 
MG 

ED 
MT 
MTSQ 
NARA 

Formerly Used Defense Sites 
Detachment 
Department of Game Fish and Parks (South Dakota) 
Department of Defense 
Department of Energy 
Department of Interior 
Engineering Evaluation/Cost Analysis 
Environmental Impact Statement 
Explosives Ordnance Dispo.4 
Environmental Protection Agency 
Environmental Restoration Defense Account 
Engineer Replacement Training Center 
Findings and Determination of Eligibility 
Federal Farm Mortgage Corporation 
Flechette 
Feasibility Study 
Formerly Used Defense Sites 
Graphic Information System 
Gallons per Minute 
General Services Administration 
High Explosive 
High Explosive Anti-Tank 
High Explosive Incendiary 
Plastic 
Illuminating 
Huardous Toxic and Radioactive Waste 
Hazardous and Toxic Waste 
Headquarters 
Initial Assessment Study 
Inventory Project Report 
Installation Restoration Program 
Mandatory Center of Expertise 
Machine Gun 
Major General 
Millimeter 
Missouri River Division 
Mechanical Time 
Mechanical Time Super Quick 
National Archives and Records Administration 
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NAS 
NCDC 
NCP 
NFS 
NG 
NGVD 
NOAA 
NOFA 
NPRC 
NRC 
OE 
OSHA 
OTU 
PA 
PBR 
PD 
PIBD 

ks.4, 
RA 
RAC 
RD 
RG 
RI 
RIIFS 
SARA 
scs 
SDGF&P 
SLD 
SSHO 
SSHP 
SWMU 
TECOM 
TEU 
TNT 
TP 
TSU 
USA 
USACE 
USADACS 
USAED 
USAEDH 
USAF 
USATHMA 

USC 
USDA 
USFWS 
USGS 
uxo 
WAA 
WD 
WNRC 

Naval Air Station 
National Climatic Data Center 
National Contingency Plan 
National Forest Service 
National Guard 
National Geodetic Vertical Datum 
National Oceanic wd Atmospheric Administration 
No Further Action 
National Personnel Records Center 
National Records Center 
Ordnance and Explosives 
Occupational Safety wd Health Act 
Operational Training Unit 
Preliminary Assessment 
Precision Bombing Range 
Point Detonating 
Point Initiating, Base Detonating 
Public Law 
Quality Assurance Specialist Ammunition Surveillance 
Removal Action 
Risk Assessment Code 
Remedial Design 
Record Group 
Remedial Investigation 
Remedial Investigation/Feasibility Study 
Superfund Amendmenls and Reauthorization Act 
Soil Conservation Service 
South Dakota Department of Game. Fish and Parks 
St. Louis District, Corps of Engineers 
Site Safety and Health Officer 
Site Safety and Health Plan 
Solid Waste Management Units 
Tat Evaluation Command 
Technical Escort Unit 
Trinitrotoluenc 
Target Practice 
Technical Service Unit 
United States of America 
U.S. Army Corps of Engineers 
U.S. Army Defense Ammunition Center and School 
U.S. Army Engineer District 
U.S. Army Engineer Division, Huntsville, AL 
United States Air Force 
U.S. Army. Corps of Engineers, Toxic and Hazardous 

Materials Agency 
United States Code 
U.S. Department of Army 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
Unexploded Ordnance 
War Assets Administration 
War Department 
Washington National Records Center 
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C-l Cartridge, Armor Piercing, Caliber SO Caliber, M2 

C-2 Cartridge, 20 MM, H.E.-I, MK. I 

C-3 Cartridge, Caliber .45-70 



CARTRIDGE,ARMORPIERClNG,CALIBER.SO,M2 

2.31 IN. 

c*REp2 

- -. 

f 
POINT FILLER 

JACKET 

Description: The armor piercing cartridge was standard issue for all SO caliber machine guns 
during World War II. It is designed for use against armored aircraft, armored vehicles, concrete 
shelters, and similar targets. The cartridge is identified by the blackened tip of the bullet. It 
consists of a cartridge case, primer, propelling charge, and bullet. The bullet has a tungsten- 
chrome steel core with a point tiller of lead encased inside a gilding metal jacket. The bullet can 
hit witbin 8 inches of a target at 500 yards and witbin 9 inches at 600 yards. The maximum 
range is 7200 yards. 

Length...................................................5.45inche s 
Weight ................................................. ..1812grain s 
Propellant................................................WC86 0 
Propellant Weight ........................................ .235 grains 
Primer...................................................Percussio n 

Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 43-0001-27, Jun 8 1 
TM g-1904, Mar 44 

C-I 



CARTRIDGE, 20 MM, &E.-I, MK. I 

Description: The hU. 1 CYuidge was adopted from the British in 1941 and used in the Ml, 
AN-M2, and Hispano guns. While it is fired from aircraft guns against other aircraft, it can also 
be directed against hphc ground targets and personnel. The complete round consists of a 
cartridge case, primer. propellant, and the prOjectile with its fuze and high explosive, incendiary 
charge. The M36 Percussnon Primer is standard in the M21Al and M2lAlBI cartridges cases, 
while the M37 Berdan type primer is used in the M21 cartridge case. The M21Al is made of 
brass, while the M? 1 A I and M21 are made of steel. The flashless and nonhygroscopic powder 
(FNH) is poured looxl~ into the cartridge case. The projectile is made of cold-drawn steel and 
has a high explosive incendiary filler. 

Length.. .............. 
Weight ................ 
Fuze .................. 

Cartridge Case . 

Primer . . . . ..____.. __.. 
Propelling Charge 

Painting and Markings 

......... 

......... 

......... 

. . 

......... 
......... 

. 

a Reference . . . 

......... 

......... 

......... 

. . 

......... 

......... 

. 

.7.19 inches 

.0.57 pounds 

.Percussion, D.A. No. 
253, Mk. I /A/ 
.M21, M21A1, or 
M21AlBl 
M37 or M36 

,0.07 pounds 
FNH Powder, Type II 
Yellow & red w/black 
markings 

. . . TM g-1904, Mar 4.4 
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CARTRIDGE, CALIBER, .45-70 

I -,2.105 inches > 
I 

Description: The .45-70 cartridge was used by the active duty troops from roughly 1873 to 
1892 in the Springfield rif’le. National Guard units continued to use the round after the round 
was replaced by the Krag caaridge. Volunteer units even used the cartridge during the Spanish- 
American War. The .45-70 also remained popular with hunters many years after even the 
various National Guard units stopped using it. It is best used against short range targets. 

Length of Cartridge Case: .............................. .2.105 inches 
Head Width: .......................................... .0.608 inches 
MouthWidth: ....................................... ..0.48Oinche s 
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D-l Inventory Project Report, Armstrong County Air-to-Air Gunnery Range, 1994. 
U. S. Army Corps of Engineers, Omaha, NE. 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS. MESOVRI RIVER Ol”lS,CN 

12565 WEST CENTER Ro*o 
OMAHA. NEBRASKA 68144.3869 

REPL” TO . ArrENTION OF 

CEMRD-MP-H (200-1~) 

MEMORANDUM FOR Commander, Omaha District, ATTN: CEMRO-MD-H 

SUBJECT: Defense Environmental Restoration Program for 
Formerly Used Defense Sites (DERP-FUDS) - Armstrong County Air 
to Air Gunnery Range, Dewey County, South Dakota, Site No. 
BOSSD081900, Project No. BOSSD081901 (OEW) 

1. Reference memorandum, CEMP-RF, 28 March 1994, subject as 
above (copy enclosed). 

2. The referenced project approval as an OEW project is 
furnished for your information and action. The next phase of 
the project will be an EE/CA. Request you: 

a. Notify the landowners of the decision and provide 
Copies of notification to CEMP-RF and CEHND-PM-OT. 

. 
b. Update the DERP-FUDS database. 

C. Assign a Project Manager per ER 5-7-l and Huntsville 
Division will add the project to the FY.95 OEW Workplan. 

d. Coordinate with Huntsville Division on any supervision 
and administration funds needed in the Omaha District Workplan. 

3. If you have any questions, please contact Joe Laird, 
(402) 221-7459. 

FOR THE COMMANDER: 

Encl 
as Di HTRW and Military 

Management 

CF: 
CEHND-PM-EB07 



DEPARTMENT OF TljE ARMY 
U.S. Army Corps of Engineatr 

WASHINGTON. D.C. 203141ooO 

REPLY TO 
ATTEMION OF: 

CEMP-RF (200-la) 

MEMORANDUM FOR 

COMMANDER, MISSOURI RIVER DIVISION, ATTN: CEMRD-ED-HP (J. Laird) 
COMMANDER, HUNTSVILLE DIVISION, ATTN: CEHND-ED-SY (R. Britton) 

SUBJECT: Defense Environmental Restoration Program for Formerly 
Used Defense Sites (DERP-FUDS) - Armstrong County Air to Air 
Gunnery Range, Dewey County, South Dakota, Site No. B08SD081900, 
Project No. BO8SDO819Ol(OEW). 

1. Reference 

a. CEHND-ED-SY memorandum, 17 December 93, DERP-FUDS 
Inventory Project Report (INPR), 27 July 1993, for subject site. 

b. Engineer Regulation, ER 5-7-l(FR), 30 Sep 92, Subject: 
Project Management. 

. 
C. Memorandum, CEMP-RF, 16 Nov 92, Subject: Implementation 

of Project Management for the DERP-FUDS. 
'_ 

d. Memorandum, CEHND-ED-SY, 9 September 93, Subject: DERP- 
FUDS INPRs Requiring an OEW Engineering Evaluation/Cost Analysis 
(EE/W . 

2. This memorandum authorizes an Ordnance and Explosive Waste 
(OEW) project at the subject site. The first phase of this 
project will be an EE/CA as recommended in reference la. 

3. Overall Project Management (PM) for this site is the 
responsibility of Omaha District. Huntsville Division will 
assign a Technical Manager for the execution of the subject 
project through Removal Design, as appropriate and provide 
technical support for all phases. If required, CEMRO will 
execute any Removal Action. 

4. We request: 

OEW 

a. CEMRO, within sixty days of the date of this memorandum, 
ensure the landowners are notified of the decision and provide 
copies of the notification letter to CEMP-RF and CEHND-PM-OT. 

b. CEMRO ensure that the project is programmed in the 
appropriate DERP-FUDS fiscal year workplan and the five-year 
workplan. All contracts should be awarded before the end of the 
third quarter.of any fiscal year. 



l , CEMP-RF (ZOO-la) 
SUBJECT: Defense Environmental Restoration Program for Formerly 
Used Defense Sites (DERP-FUDS) - Armstrong County Air to Air 
Gunnery Range, Dewey County, South Dakota, Site No. B08SD081900, 
Project No. B08SD081901(OEW). . 

C. CEMRO will update the DERP-FUDS database at the Corps of 
Engineers Waterways Experiment Station. CEMRD will periodically 
screen this database to ensure that the required update has been 
completed. 

5. CEMP-RF POC for this action is Ms. Gail Braten, (202) 
504-4426. 

FOR THE DIRECFOR OF MILITARY PROGRAMS: 

Chief, Environmental Restoration" 
Division 

CF: 
Directorate of Military Programs 

CDR: Omaha District Corps of Engineers, ATTN: CEMRO-ED-EC 



CBMRO-ED-EC (200-1~) 
. 

MEMORANDUM FOR Commander, Missouri River Division, ATTN: CEMRD-ED 
(Joe Grasso) 

SUMECT: DERP-FUDS Inventory Project Repdrt for Site Number B08SD081900, 
Armstrong County Air to Air Gunnery Range, South Dakota 

1. This Inventory Project Report (INPR) documents ihe DERP-FVDS preliminary 
assessment of the Armstrong County Air to Air Gunnery Range. A site visit was 
conducted on 22 February 1993. The Site Survey Summary Sheet, site map, and 
real estate documents are at enclosure 1. 

2. We determined that the site was formerly used by the Department of 
Defense. A recommended Findings and Determination of Eligibility is at 
enclosure 2. 

3. We also determined there may be hazardous waste at the site 'eligible for 
cleanup under DERP-FUDS. The category of hazardous waste at the site is OEW. 
A Project Summary Sheet and Risk Assessment Code (RAC) for a potential OEW 
project are at enclosure 3. 

4. I recommend that you: 

a. Approve and sign the Findings and De.termination of Eligibility; and. 

b. Forward a copy of this INPR to CEHND for the PA file and for a 
determination of the need for further investigation for the OEW project. 

3 &xls (trip) 

CF: 
CEMRO-RE-PR 
CEMRO-MD-HA 

STEWART H. BORNHOFT 
Colonel, Corps of Engineers 
Commanding 

WAGNER/sm/7643 

LITTLE/CEHXO-ED-EC 

SMART/CEMRO-ED-E 

CARLDCK/CEMRO-ED-E 

PLACK/CEHRO-MD-H 

KELL/CEKRO-ED 

HENNINGSON/CEMRO-OC 

RODMPH/CEHRO-DC 

RUDWFF/CEURO-EX 

COL .BORNHOFT/CEMRO-DE 



SITE SURVEY SUMMARY SHEET 
FOR 

DERP-FUDS SITE NO. BOSSDO 
ARMSTRONG COUNTY AIR TO AIR GUNNERY RANGE 

DEWEY AND SULLY COUNTIES, SOUTH DAKOTA 
JULY 1993 

SITE NAME: Aansaong County Au to Air Gunnery Range. also known es Piene Air to Air Gunnery Range. 

LOCATION: Six miles enst of Eagle Butte. Dewey County, South Dakota; see site autp attnched. 

SITE HISTORY: In 1943, the United States Government acquired a total of 404.439.41 acres of land for the 
Armstrong County Air to Air Gunnery Range. The acquisition consisted of 1,9¶2.98 usepermit acres by transfer 
from the Deparanenf of Agriculture, 80.00 acres by Public Lend Order No. 147 from the Department of Interior, and 
leases for 396.36643 acres. The site was acquired by the War Depurtment for use as an air to air gunnery range 
in support of the Pierre Army Ahfield Pierre, South Dakota; Fairmont Army Airfield. Fninnont. Nebraska; Harvard 
Atmy Airfield. Harvard, Nebraska; and, Brtming Artny Airfield. Bruning. Nebraska No improvemena were 
conswcted on the site, except for flight boundary markers. On 31 August 1947. the site was declared surplus. The 
7.992.98 use-permit ncres were relinquished to the Depertment of Agriculture, and the 80.00 public domain acres 
were relinquished to the Department of Interior. Transfer letters state thzrt the area had heen cleared of all explosives 
and explosive objects. The letters also state that no restoration wus deemed necessary since the only improvements 
placed on the lurid were flight boundary markers. The lenses covering 396.36643 acres were cancelled between 
20 November and 17 December 1947. 

The majority of the 396,3(X43 lease acreage is owned by the department of Interior, Btaeau of Indian Affairs and 
the Cheyenne River Sioux Tribe, with a few private individuals owning deeded properties. Most of this land is used 
for grazing; however, there ane also some. small farming operations. Properties acquired from the Department of 
Interior (80.00 acres by Public Order #147) and the Depattment of Agiiculttue (7992.98 use-permit acres) us well 
as some of the lease acreages are. cumntly owned by the Department of the Army, Corps of Engineers as part of 
the Lake Oahe Main Stem Reservoir project. 

SlTE VISIT: Mr. Kent Dixon and Ms. Deanna Pulse of EA Engineering, Science, and Technology, Inc. conducted 
a site visit of the former Armsaoog County Air to Au Gunnery Range on 22 February 1993. 

CATEGORY OF HAZARD: OEW. 

PROJECT DESCRIPTION: 

a. BDiDR. No further action. During the period of Department of Defense (DOD) control. improvements 
installed by DOD included B few boundary markers. Local residents living in the urea at the time stated that the 
comer markers consisted of two wooden sawtunes connected at 90” angles. menswing approximately 100 feet long 
and 30 feet high. The surface was painted bright orange so as to be easily recognized by the pilots. These sauctures 
have been dismantled by the landowners. and the lumber has been used to build and repair fann sheds. Current 
landowners reported finding an occasional target and connecting cables that had been shot from the planes; however, 
the wire mesh holding the targets has rusted and disintegrated over the years. and all that remain are connecting 
cables and support sauctures. Current DOD policy does not authorize removal of debris from privately owned sites 
nor do the transfer documents obligate the Government to restore the site. There is no evidence of debris or unsafe 
structures resulting from DOD use of the site. 

b. CONIHTW. No further action. Historical records indicate that neither underground nor aboveground 
fuel storage facilities nor aansfortnen were installed on the site. No evidence of containerized waste.was noted in 
conversations with the current landowners or during the site visit. 



c. HIW. No further action. Records do not indicate that any hazardous or toxic waste facilities were 
consUucted on the site. No evidence of waste disposal areas were noted in the real estate records, maps. or during 
the site visit. 

d. OEW. Available records indicate the sire was used as an air IO air gunnery range. Private citizens have 
reported finding empty casings. points, and occasionally live ammunition throughout the site. Further investigation 
beyond the scope of this PA ts proposed for CEHND. 

AVAILABLE STUDIES AND REPORTS: Omaha District, Real Estate Audit Files 

PA POC: Linda Wager or Bruce K. Little, CEMRO-ED-EC, (402) 221-7643. 



SITE MAP 

SITE NAME: ARMSTRONG COUNTY AIR TO AIR GUNNERY RANGE SITE NUMBER: BODSD081900 

-1 

NOT TO SCALE 



DEFENSE ENVIRONMENTAL RESTORATION PROGRAM 
FORMERLY USED DEFENSE SITES PROGRAM 

FINDINGS AND DETERMINATION OF ELIGIBILITY 
ARMSTRONG COUNTY AIR TO AIR GUNNERY RANGE 

DEWEY AND SULLY COUNTIES, SOUTH DAKOTA 
SITE NO. B08~DO81900 

FINDINGS OF FACT 

1. Between 1943 and 1947. the Uniti. States Government aquimd a total of 404.439.41 acres of land for the 
Armstrong County Air to Air Gunnery Range. The acquisition of the range consisted of 7.99298 use permit acres 
by transfer from the Deputment of Agriculture on 15 April 1943; SO.00 acres of public domain land transferred from 
the Department of Interior by Public Land Order No. 147 dated 12 July 1943; and 396.36643 acres lease from 
private individuals. 

2. This site was acquired by the War Department to be utilized as an air to air gunnery range in support of 
Pierre Army Aii Field, Pierre, South Dakota; Fairmont Army Air Field. Fairmoot, Nebraska; Harvard Army Aii 
Field, Harvard, Nebraska; and Bmniag Army Aii Field Bmning. Nebraska The site was also referred to as the 
Pierre Air to Air Gunaery Range. No impmvemeots wae constmcted on the site, except for a few flight boundary 
makers. The property was under the Department of Defense (DOD) control during the entire period of DOD 
ownership. 

3. On 31 August 1947. this installation was~declared surplus to the needs of the Government By letter, dated 
12 March 1948, the 7.99298 acres of use permit were relinqui&ed to the Depatment of Agticulhue. By letter, 
dated 12 March 1948. the 80.00 acres of public domain were relinquished to the Department of Interior and Public 
Land Order No. 147 was revoked by Public Land Order No. 531 on 24 November 1948. The transfer letters stated 
that the area had been cleaed of all explosives and explosive objects. The letters also stated that no restoration was 
deemed necessary since the ooly facilities OT improvements placed on tht land were a few flight bamdary markers. 
All leases were cancelled between 20 November and 17 Deaxnber 1947. Portions of this property are currently 
being utilized by the Department of the Army. U.S. Army Corps of Engine& for the Oahe Dam/Lake Oahe Project. 

DETERMINATION 

Based on the foregoing findings of fats the site has been determined to be formerly used by the Department of 
Defense. However. the property utilized as the Oahe Dam - Lake Oahe is the responsibility of the Deptiment of 
the Army, Corps of Engineers. The remaining properties are eligible for the Defense EnvLonmeotal Restoration 
Program for Formerly Used Defense Sites. established under 10 U.S.C. 2701. et seq. 

DATE JOHN E. SCHAUFELBERGER 
Colonel. EN 
Commanding 



PROJECT SUMMARY SHEET 
FOR 

DERP-FUDS OEW PROJECT NO. B08SDO81901 
ARMSTRONG COUNTY AIR TO AIR GUNNERY RANGE 

DEWEY AND SULLY COUNTIES, SOUTH DAKOTA 
SITE NO. BO8SDO81900 

JULY 1993 

PROJECT DESCRIPTION: In 1943, the United States Government acquired a total of 404.439.41 acres of land for 
the Annstrong County Air to Air Gunnery Range. The site was acquired by the War Depanment for use as an air 
to air gunnery range in support of the Pierre Army Airfield, Pierre, South Dakota; Fairmont Army Airfield, Fairmoot, 
Nebraska; Harvard Army Airfield, Harvard, Nebraska; and Bnming Army Ahfield. Bnming. Nebraska. Landowners 
reported that DOD personnel conducted aerial target practice with fighter planes shooting at targets towed behind 
other planes. Laodowners repwted finding bullets. casings and occasionally live ammunition, but nothing larger 
tbao .50-caliber ammunition During farming activities, landowners also reported finding casings north of the site 
where planes strayed from the facility boundary. In recent years, ammunition has been found infrequently during 
fanning operations. No evidence of ordnance was observed during the February 1993 site visit, except for some 
.50-caliber points and casings collected by one of the landowners. 

Transfer letters were issued to the Depanment of Inter& upoo withdrawal of Public Land Order No. 147 for 
80.00 acres and to the Department of Agriculture upon relinquishing 7.992.98 use-permit acres stating that these areas 
had been cleared of all explosives and explosive objects. There is no record of a clearance letter issued regarding 
the remaining 396366.43 acres. 

. 
PROJ’Em ELIGIBILITY: The site has been determined to have been formerly used by DOD. Investigation of 
existing and potential OEW-related contamination associated witb former DOD use of the site is eligible under 
DERP-mS. 

POLICY CONSIDERATIONS: There are no policy considerations that prohibit the proposal of this project 

PROPOSED PROJEtX Further investigation beyond the scope of this PA is proposed for CEHND. 

CERTIFICATE OF CLEARANCE: Copies of Corps of Engineers letters dated 12 March I948 ace attached 

RISK ASSESSMENT PROCEDURES FOR EXPLOSIVE ORDNANCE: A RAC for this site is attached. 

DISTRICT POC: Linda L. Wagner or Bruce K. LittIe, CEMRO-ED-EC, (402) 221-7643. 



RISK'ASSESSMENT PROCEDURES FOR 
ORDNANCE AND EXPLOSIVE WASTE (OEW) SITES 

Armstrong County Air to Air 
Site NameGunnerv Ranae Rater's Name Deanna Pulse 
Site Location Dewey and Sully Countyorganization EA Engineering, Science and 

South Dakota 
DERP Project No. B08SD081901 
Date Completed Harch 31.1993 

Technolow. INC. 
Organization 
RAC score 3 

OEW RISK ASSESSMBNT: 

This risk assessment procedure was developed in accordance with WIL-STD 
882B and AR 385-10. The RAC score will be used by CEHND to'prioritize the 
remedial action at this site. The OEW risk assessment shocld be based upon 
best available information resulting from records seatches, reports of 
Explosive Ordnance Disposal (EOD) detachment actions, and field observations, 
interviews, and measurements. This information is used to assess the risk 
involved based upon the potential OEW hazards identified at the Eite. The 
risk agreement is composed of two factors, hazard severity and hazard 
probability. Personnel involved in visits to potential OEW sites should view 
the CE?lND videotape entitled "A Life Threatening Encounter: OEW." 

Part I. Hazard Severity. Hazard severity categories are defined to provide 
a qualitative measure of the worst credible mishap resulting from personnel 
exposure to various types and quantities of unexploded ordnance items. 

TYPE,OF ORDNANCE 
(Circle all values teat. apply) 

A. Conventional Ordnance and Ammunition 

VALUE 

Hedium/Large Caliber (20 mm and larger) 

Bombs, Explosive 

Grenades, Hand and Rifle, Explosive 

Landmines, Explosive 

Rockets, Guided tiissiles, Explosive 

Detonators, Blasting Caps, Fuses, Boosters, 

Bombs, Practice (w/spotting charges) 

Grenades, Practice (w/spotting charges) 

Landmines, Practice (w/spotting charges) 

small Arms (-22 cal - -50 Cal) 

Conventional Ordnance and Ammunition 
(Select the largest single value) 

10 

10 

10 

10 

10 

Bursters 6 

6 

4 

4 

1 

1 

What evidence do you have regarding conventional OEW? Conversations with 
landowners from various locations revealed the findings of .50-caliber 
casings, mints and occasional live ammunition. Current landowners had 
collected pints and casings from .50-caliber ammunition.. 



B. Pyrotechnics (Par munitions not described above.) 

VALU!S 

10 Munition (Container) Containing 
White Phosphorus or other 
Pyrophoric Material (i.e., 
Spontaneously Flammable) 

Hunition Containing a Flame 6 
or Incendiary Material (i.e., 
Napalm. Triethylaluminum Metal 
Incendiaries) 

Flares, Signals, Simulators 4 

Pyrotechnics (Select the largest single value) -A 

What evidence do you have regarding pyrotechnics? 

c. Bulk High Explosives (Not an integral part of conventional ordnance; 
uncontainerized.) 

Primary or Initiating Explosives 
(Lead Styphnate, Lead Azide, 
Nitroglycerin, Mercury Azide, 
Mercury Fulminate, Tetracene, etc.) 

. 
10 

Demolition Charges 

Secondary ETplosives 
(PETN, Compositions A, B, C, 
Tetryl, TNT, RDX, HMX, HBX, 
Black Powder, etc.) 

10 

B 

Hilitary Dynamite 6 

Less Sensitive Explosives 3 
(Ammonium Nitrate, Explosive D, etc.) 

High Explosives Value (Select the largest single value) 0 

What evidence do you have regarding bulk explosives? 

D. Bulk Propellants (Not an integral part of rockets, guided missiles, 
or other conventional ordnance; uncontainerized) 

VALUE 

Solid or Liquid Propellants 6 

Propellants Value 0 



What evidence do you have regarding bulk propellants? 

E. Radiological/Chemical Agent/Weapons 

VALUE 

Toxic Chemical Agents 
(Choking, Nerve, Blood, Blister) 

War Gas Identification Sets 

Radiological 

Riot Control and Miscellaneous 
(Vomiting, Tear, Incendiary and Smoke) 

25 

20 

15 

5 

Radiological/Chemical Agent (Select the.largest single valueS e 

What evidence do you have of chemical/radiological OEW? 

Total Hazard Severity Value 1 
(Sum of Largest Values for A through E -- Maximum of 61). 
Apply this value to Table 1 to determine*Hazard Severity Category. 

TABLE 1 

HAZARD SEVERITY* 
----_____-____-__-__---------------------------------------------------- ----- 
Description category Value 
____________________---------------------------------------------------------- 
CATASTROPHIC I 221 

CRITICAL II 210 <21 

MARGINAL III 25 <lO 

NEGLIGIBLE 0 IV >l <5 

NONE** 0 
----___----_____^___---------------------------------------------------------- 
l Apply Hazard Severity Category to Table 3. 

** If Hazard Severity Value is 0, you do not need to complete Part XI. 
Proceed to Part III and use a P.AC score of 5 to determine your appropriate 
action. 

RAC Worksheet - Page 3 
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